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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
processor that prevents thin lines from being missing 
due to screen processing so as to reproduce an image in 
an excellent way. 

SOLUTION: A character/line color conversion section 
31 applies color material color conversion to a rasterized *l 
image signal, and a maximum color discrimination section 
41 identifies a maximum color among colors of color 
materials reproducing a color of line segments. A 
structure discrimination section 42 outputs a screen 
parameter flag to control a screen parameter so that a 
character/line screen processing section 35 can 
conduct screen processing of the maximum color at a 
screen angle different from a drawing direction of the 
line segments based on the identified maximum color and 
the drawing direction of the line segments. The 
character/line screen processing section 35 uses the 
screen parameter at a different screen angle from the 
drawing direction of the line segments according to the 

screen parameter flag to apply screen processing to the image. Thus, missing of the line 
segments due to the screen processing can be avoided. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A maximum color specification means to specify a color which should avoid 
disappearance from from among colors of two or more color material used in order to reproduce 
a color of this segment about a segment which constitutes an input image as the maximum color. 
Said maximum color specified with said maximum color specification means, and a structure 
"judging means to control a screen parameter according to the drawing direction of said segment, - 
It has a screen treatment means to perform screen treatment according to said screen 
parameter controlled by said structure judging means. Said structure judging means An image 
processing system characterized by controlling said screen parameter so that screen treatment 
of said maximum color is performed at a different screen angle from the drawing direction of said 
segment in said screen treatment means. 

[Claim 2] A maximum color specification means to specify a color which should avoid 
disappearance from from among colors of two or more color material used in order to reproduce 
a color of this segment about a segment which constitutes an input image as the maximum color, 
Said maximum color specified with said maximum color specification means, and a structure 
judging means to control a screen parameter according to the drawing direction of said segment, 
It has a screen treatment means to perform screen treatment according to said screen 
parameter controlled by said structure judging means. Said structure judging means An image 
processing system characterized by controlling said screen parameter so that screen treatment 
of said maximum color is performed at a screen angle which is different from a screen angle to a 
segment of others and the drawing direction when the drawing direction of said segment is the 
predetermined direction. 

[Claim 3] Said structure judging means is an image processing system according to claim 1 or 2 
characterized by performing a judgment of whether said segment is a segment thinner than 
predetermined width of face in case said screen parameter is controlled. 
[Claim 4] Said structure judging means is an image processing system given in any 1 term of 
claim 1 characterized by performing a judgment of whether said segment is a segment with 
concentration thinner than predetermined concentration in case said screen parameter is 
controlled thru/or claim 3. 

[Claim 5] Said maximum color specification means is an image processing system given in any 1 
term of claim 1 characterized by giving priority to other colors over yellow in the case of the 
specification of said maximum color thru/or claim 4. 

[Claim 6] Said screen treatment means is an image processing system given in any 1 term of 
claim 1 characterized by control of said screen parameter constituting screen treatment by the 
same resolution and two or more screen angles of the number of lines selectable thru/or claim 5. 

[Claim 7] Said screen treatment means is an image processing system given in any 1 term of 
claim 1 characterized by control of said screen parameter constituting either of the screen 
angles which have a mirror image relation mutually selectable thru/or claim 6. 
[Claim 8] Said structure judging means is an image processing system given in any 1 term of 
claim 1 characterized by controlling a screen parameter for every segment thru/or claim 7. 
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[Claim 9] Said structure judging means is an image processing system given in any 1 term of 
claim 1 characterized by synthesizing a judgment result for every segment and controlling a 
screen parameter to an input image thru/or claim 7. 

[Claim 10] A maximum color specification means to specify a color which should avoid 
disappearance from from among colors of two or more color material used in order to reproduce 
a color of this segment about a segment which constitutes an input image as the maximum color, 
Said maximum color specified with said maximum color specification means, and a structure 
judging means to control a screen parameter according to the drawing direction of said segment, 
A screen treatment means to perform screen treatment according to said screen parameter 
controlled by said structure judging means, It has an image formation means to form an image 
after said screen treatment means performs screen treatment on image formation data medium. 
Said structure judging means Image formation equipment characterized by controlling said 
screen parameter so that screen treatment of said maximum color is performed at a different 
screen angle from the drawing direction of said segment in said screen treatment means. 
[Claim 1 1] A maximum color specification means to specify a color which should avoid 
disappearance from from among colors of two or more color material used in order to reproduce 
a color of this segment about a segment which constitutes an input image as the maximum color, 
Said maximum color specified with said maximum color specification means, and a structure 
judging means to control a screen parameter according to the drawing direction of said segment, 
A screen treatment means to perform screen treatment according to said screen parameter 
controlled by said structure judging means, It has an image formation means to form an image 
after said screen treatment means performs screen treatment on image formation data medium. 
Said structure judging means Image formation equipment characterized by controlling said 
screen parameter so that screen treatment of said maximum color is performed at a screen 
angle which is different from a screen angle to a segment of other drawing directions when the 
drawing direction of said segment is the predetermined direction in said screen treatment means. 

[Claim 12] Said structure judging means is image formation equipment according to claim 10 or 
1 1 characterized by performing a judgment of whether said segment is a segment thinner than 
predetermined width of face in case said screen parameter is controlled. 
[Claim 13] Said structure judging means is image formation equipment given in any 1 term of 
claim 10 characterized by performing a judgment of whether said segment is a segment with 
concentration thinner than predetermined concentration in case said screen parameter is 
controlled thru/or claim 12. 

[Claim 14] Said maximum color specification means is image formation equipment given in any 1 
term of claim 10 characterized by giving priority to other colors over yellow in the case of the 
specification of said maximum color thru/or claim 1 3. 

[Claim 1 5] Said screen treatment means is image formation equipment given in any 1 term of 
claim 10 characterized by control of said screen parameter constituting screen treatment by the 
same resolution and two or more screen angles of the number of lines selectable thru/or claim 
14. 

[Claim 16] Said screen treatment means is image formation equipment given in any 1 term of 
claim 10 characterized by control of said screen parameter constituting either of the screen 
angles which have a mirror image relation mutually selectable thru/or claim 15. 
[Claim 17] Said structure judging means is image formation equipment given in any 1 term of 
claim 10 characterized by controlling a screen parameter for every segment thru/or claim 16. 
[Claim 18] Said structure judging means is image formation equipment given in any 1 term of 
claim 10 characterized by synthesizing a judgment result for every segment and setting up a 
screen parameter to an input image thru/or claim 16. 

[Claim 19] The maximum color specification step which specifies a color which should avoid 
disappearance from from among colors of two or more color material used in order to reproduce 
a color of this segment about a segment which constitutes an input image as the maximum color, 
A structure judging step which controls said screen parameter so that screen treatment of said 
maximum color is performed at a different screen angle from the drawing direction of said 
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segment according to the drawing direction of said maximum color and said segment, A storage 
which said computer characterized by having memorized a program which makes a computer 
perform a screen treatment step which performs screen treatment according to said controlled 
screen parameter can read. 

[Claim 20] The maximum color specification step which specifies a color which should avoid 
disappearance from from among colors of two or more color material used in order to reproduce 
a color of this segment about a segment which constitutes an input image as the maximum color, 
A structure judging step which controls said screen parameter so that screen treatment of said 
maximum color is performed at a screen angle which is different from a screen angle to a 
segment of others and the drawing direction when the drawing direction of said segment is the 
predetermined direction, A storage which said computer characterized by having memorized a 
program which makes a computer perform a screen treatment step which performs screen 
treatment according to said controlled screen parameter can read. 

[Claim 21] A storage according to claim 19 or 20 characterized by using in case it judges further 
whether said segment is a segment thinner than predetermined width of face and a result of this 
judgment also controls said screen parameter in said structure judging step. 
[Claim 22] A storage given in any 1 term of claim 19 characterized by using in case a judgment 
of whether said segment is a segment with concentration thinner than predetermined 
concentration is also performed and a result of this judgment also controls said screen 
parameter further in said structure judging step thru/or claim 21. 

[Claim 23] A storage given in any 1 term of claim 19 characterized by giving priority to other 
colors over yellow in said maximum color specification step in case said maximum color is 
specified thru/or claim 22. 

[Claim 24] A storage given in any 1 term of claim 19 characterized by choosing screen treatment 
by the same resolution and two or more screen angles of the number of lines by control of said 
screen parameter at said screen treatment step thru/or claim -23. 

[Claim 25] A storage given in any 1 term of claim 19 characterized by choosing either of the 

screen angles which have a mirror image relation mutually by control of said screen parameter at 

said screen treatment step, and performing screen treatment thru/or claim 24. 

[Claim 26] A storage given in any 1 term of claim 19 characterized by controlling a screen 

parameter by said structure judging step for every segment thru/or claim 25. 

[Claim 27] A storage given in.any 1 term of claim 19 characterized by synthesizing a judgment 

result for every segment and controlling a screen parameter to an input image by said structure 

judging step thru/or claim 25. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the storage which 
remembered the program which makes a computer perform such processing to be the image 
processing system and image formation equipment which perform screen treatment to an input 
image. 
[0002] 

[Description of the Prior Art] With the image formation equipment of a color, full color color 
reproduction is realized using two or more color material. In case a color picture is formed, the 
image of a color which corresponds for every color material will be formed in piles. In case the 
image of each color is piled up, gap of some may arise on precision. The gap in the case of 
superposition will cause generating of moire etc. on an image. 

[0003] In order to prevent generating of the moire resulting from superposition gap of the image 
of such each color etc., generally the rotation screen into which the screen angle at the time of 
the screen treatment to an image is changed for every color-material color is used. The screen 
angle at the time of a rotation screen is designed so that moire may not occur. In that case, as a 
screen configuration, there are a dot configuration, a line configuration, and a distributed 
configuration, a dot configuration is the flexibility of 90 degrees about a screen angle, and, as for 
a line configuration, a screen angle can be designed with the flexibility of 180 degrees. Generally, 
the line configuration where the flexibility of layout is large is used. 

[0004] On the other hand, generally in the image for every color-material color, the halftone dot 
area method of a screen is expressing the shade. It is the method of making the shade in the 
whole image appearing, by changing the drawing-surface product in the minute field of 
predetermined magnitude by this halftone dot area method according to the concentration 
gradation which draws. For example, in a light portion, only 1 in a minute field thru/or several 
points will be drawn, and when such points are scattered, gradation light as the whole image will 
be expressed. 

[0005] however — since the field drawn by the predetermined pattern and the field which is not 
drawn will appear by turns, if it is a part in a minute field very much, and being drawn in the case 
of a light color tends to draw the thin line of a light color. Interference will occur between a thin 
line and a drawing pattern. In a thin line with the light angle close to especially a screen angle, a 
thin line was not drawn in many minute fields which continue in the extension direction of a thin 
line, but there was a problem that a thin line light as the whole image will disappear. It is easy to 
generate disappearance of such a line, so that it is insensitive, and, so that it is a light color and 
is the line of the angle still nearer to a screen angle. 

[0006] For example, in JP,9-191403,A, a line drawing is detected from the inputted picture signal, 
and changing to a screen with high resolution and gamma conversion for gradation amendment is 
indicated about the portion of a line drawing. However, by this reference, in order to think the 
gradation nature of portions other than a line drawing as important and to think resolution as 
important about a line drawing, a screen configuration, screen ruling, etc. are only changed, and 
disappearance of a thin line etc. is not prevented. In order to prevent disappearance of a light 
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thin line by using the screen of high resolution like this reference, if resolution is not raised to 
the degree of elementary-solution image, 1 00% of evasion is impossible, and the color 
repeatability of a thin line will fall extremely in that case. 

[0007] Moreover, for example by JP,9-282471,A, in the controller, the feature for every pixel is 
acquired from the information described by PDL, and the purport which performs an image 
processing for every feature of the is indicated. A TEXT signal flag is formed especially in the 
object which needs resolution, such as an alphabetic character, a line drawing, and an outline, 
and an image processing is changed to it. However, as it said that 400 lines were performed to 
the picture signal to which the TEXT signal flag was added about screen treatment, and screen 
treatment of 200 lines was performed to others, it is only only changing resolution. Thus, 
disappearance of the above thin lines cannot be prevented only by changing resolution. 
[0008] Furthermore, for example by JP,9-294208,A, an edge is detected from the picture signal 
inputted into the image processing system, and changing two or more screen patterns of the 
same mask size is indicated according to the condition of an edge. Especially except the edge, a 
gradation rendering is stabilized with a dot mold and the edge is smoothed in a different screen 
configuration at the edge section. By this, the backlash in the edge section of an alphabetic 
character or a line can be smoothed. However, to a case so that the thin line of the angle near a 
screen angle may disappear also in this case, it is ineffective, and disappearance of a thin line ... 
cannot be prevented. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention was made in view of the situation 
mentioned above, prevents disappearance of a thin line, and aims at offering an image processing 
system reproducible good and image formation equipment, and the storage which stored the 
program which makes a computer perform such an image processing. 
[0010] 

[Means for Solving the Problem] In this invention, a color which should avoid disappearance from 
from among colors of two or more color material used in order to reproduce a color of the 
segment is first specified as the maximum color about a segment which constitutes an input 
image. And a screen parameter is controlled according to the drawing direction of the maximum 
color and segment. At this time, a screen parameter is controlled so that screen treatment of 
the maximum color is performed at a different screen angle from the drawing direction of a 
segment. If this performs screen treatment according to a controlled screen parameter, since 
screen treatment will be performed at a screen angle which is different from the drawing 
direction of a segment about the maximum color at least, disappearance of a thin line, a line with 
a thin color, etc. can be prevented. 

[001 1] Or when the drawing direction of a segment is the predetermined direction, a screen 
parameter is controlled so that screen treatment of the maximum color is performed at a 
different screen angle from a screen angle to a segment of other drawing directions. At the usual 
screen angle, about a segment of the drawing direction which is easy to disappear, since screen 
treatment is performed at a different screen angle from other segments about the maximum 
color at least by this, by it, disappearance of a thin line, a line with a thin color, etc. can be 
prevented. 

[0012] As mentioned above, when width of face of a segment is thick, it seldom generates, and 
disappearance of a thin line is seldom generated, when a color is deep. Therefore, modification of 
such a screen angle is good to carry out, when a segment is a segment thinner than 
predetermined width of face, or when the drawing direction of a segment is close to a screen 
angle corresponding to the maximum color about a case where a segment is a segment with 
concentration thinner than predetermined concentration. Moreover, since yellow is seldom 
conspicuous, in case it specifies the maximum color so that disappearance may be prevented 
about a color in which others are conspicuous, it can be constituted so that priority may be 
given to other colors over yellow. Furthermore, modification of a screen angle can be easily 
constituted, if either of the screen angles which have a mirror image relation mutually is chosen. 
Moreover, a screen angle to choose can prevent image quality deterioration of an extreme 
gradation change, a concentration gap in a modification location, etc. by choosing in the same 
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resolution and the number of lines. 

[0013] In addition, a change of a screen angle can be made for every segment, or a judgment 
result for every segment can be synthesized, and it can set up about the whole input image. 
[0014] 

[Embodiment of the Invention] The outline block diagram showing an example of the image 
formation system by which draw ing 1 includes one gestalt of operation of the image formation 
equipment of this invention, and drawing 2 are the block diagrams showing an example of image 
formation equipment including one gestalt of operation of the image processing system of this 
invention, the inside of drawing, and 1 — a host computer and 2 — a printer and 3 — a network 
and 1 1 — application and 12 — a driver and 21 — for a color and the gradation amendment 
processing section, and 24, as for the printer engine section and 26, the screen treatment 
section and 25 are [ the image-processing section and 22 / the rasterization processing section 
and 23 / a laser actuator and 27 ] the marking sections. In addition, in this example, the example 
containing the image processing system of this invention is in the image formation equipment of 
this invention by example. 

[0015] The image formation system shown in drawing 1 consists of a host computer 1 and a 
printer 2, and both are connected by the network 3. Moreover, the image which should be formed 
may be sent from devices, such as other computers, through this network 3. Furthermore, the . 
image which should be formed may be sent through communication lines, such as the telephone 
line which is not illustrated. 

[0016] In this example, the driver 12 for changing the application 1 1 which creates a document, 
an image, etc., and the image formed in a printer 2 into the format that a printer 2 can be 
interpreted, and transmitting it to a printer 2 is formed in the host computer 1 . The manuscript 
drawn up with application 1 1 is transmitted to a driver 12, when the image formation to a record- 
medium-ed top is needed. The manuscript transmitted to the driver 12 is changed into a Page 
Description Language (PDL). In description by this Page Description Language, the attribute 
information on that object is added with the information on the image (object) which should be 
formed actually. 

[0017] The printer 2 has the image-processing section 21 and the printer engine section 25. The 
image-processing section 21 interprets the Page Description Language sent from a host 
computer 1 , performs various kinds of image processings, and generates the picture signal which 
can form the best image in the printer engine section 25. At this time, the optimal image 
processing for the image of each attribute is performed according to the image attribute signal 
similarly sent from a host computer 1. The printer engine section 25 forms an image on a record 
medium-ed actually. 

[0018] Of course, the data sent to a printer 2 from a host computer 1 may be the raster image 
which was read not only with the data described by PDL etc. but with the image reader etc., or 
was stored in the file. In addition, what is necessary is in the case of a raster image, just to 
constitute so that the analysis means of a raster image may be established instead of the 
rasterization processing section 22 which sends the information which shows the attribute of 
each drawing object from a host computer 1, or is later mentioned in a printer 2 and attribute 
information may be generated. In the following explanation, the data sent to a printer 2 from a 
host computer 1 shall be PDL as an example. 

[0019] The data described by PDL sent to the printer 2 is interpreted in the rasterization 
processing section 22, and a raster image is formed. At this time, about each object, 
classification, such as an alphabetic character, a line, a photograph, and graphics, and the 
attribute signal which includes the information on the drawing direction etc. if it is a line are 
generated, and it outputs to a color, the gradation amendment processing section 23, the screen 
treatment section 24, etc. 

[0020] In a color and the gradation amendment processing section 23, color conversion to the 
YMCK color space which is a color space which consists of a color (henceforth, color-material 
color) of the color material used in the printer engine section 25 from the RGB color space 
which is a color space of PDL inputted from application 1 1 using the optimal color correction 
factor for each attribute according to the signal of the attribute sent from the rasterization 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/03/19 



4/10 v 



processing section 22, and various kinds of amendment processings, such as gradation 
amendment processing, are performed. In especially this color and gradation amendment 
processing section 23, about a segment, judgment of a screen angle which is mentioned later, 
assignment of a screen angle to the following screen treatment section 24, etc. are performed, 
and disappearance of a thin line, the line of a thin color, etc. is prevented. 

[0021] In the screen treatment section 24, screen treatment is performed after the processing in 
a color and the gradation amendment processing section 23 according to the property of the 
printer engine section 25. Of this screen treatment, the halftone dot image processed by the 
area gradation modulation technique for every color-material color is formed. Also in this screen 
treatment section 24, screen treatment is performed using the optimal screen coefficient for 
each attribute according to the signal of the attribute sent from the rasterization processing 
section 22. 

[0022] A halftone dot image is sent to the printer engine section 25. When the printer engine 
section 25 is a laser electrophotography method, it is constituted by the marking section 27 
which has the laser actuator 26 and each part, such as electrification, development, an imprint, 
and fixation, a laser beam is controlled by the laser actuator 26, a latent image is formed and 
developed in the marking section 27, and an image is formed on a record medium-ed. 
[0023] Drawing 3 is the block diagram showing an example of the image-processing section, the., 
inside of drawing, and 31 — for a photograph color converter and 34, as for an alphabetic 
character and the line screen treatment section, and 36, a graphics color converter and 35 are 
[ an alphabetic character and a **** converter, and 32 / the judgment section and 33 / the 
photograph screen treatment section and 37 ] the graphics screen treatment sections. The 
image-processing section 21 will process for every attribute of each object, if a Page 
Description Language is received. In the rasterization processing section 22, it rasterizes about 
each object and a color and the gradation amendment processing section 23 are passed by 
making information on the attribute into an image attribute signal. In d rawi n g 3 , in order to 
simplify explanation, the flow of processing is divided and illustrated for every attribute. 
Moreover, three kinds, an alphabetic character and a line; a photograph, and graphics, are shown . 
as an attribute. Of course, what is necessary is for there to be other attributes and just to be 
able to distinguish the attribute of a line at least. . : . - . 

[0024] When an attribute is a photograph, after the optimal color transform processing for a 
photograph is performed in the photograph color converter 33, the optimal screen treatment for 
a photograph is performed in the photograph screen treatment section 36, and the printer engine 
section 25 is passed. Similarly, when attributes are graphics, after the optimal color transform 
processing for graphics is performed in the graphics color converter 34, the optimal screen 
treatment for graphics is performed in the graphics screen treatment section 37, and the printer 
engine section 25 is passed. 

[0025] It is also the same as when attributes are an alphabetic character and a line, and the 
optimal color transform processing for an alphabetic character or a segment is performed in an 
alphabetic character and the **** converter 31. Then, in the judgment section 32, while judging 
the maximum color of the color-material color for drawing the segment to be the drawing 
direction of a segment, the screen parameter to the alphabetic character and the line screen 
treatment section 35 of the screen treatment section 24 is controlled [ the screen angle of the 
maximum color, and ] from drawing. At this time, a screen parameter is controlled so that the 
screen angle in the maximum color differs from the drawing direction of a segment. And 
according to the screen parameter controlled by the judgment section 32, screen treatment is 
performed in an alphabetic character and the line screen treatment section 35, and the printer 
engine section 25 is passed. 

[0026] In addition, although dra win g 3 shows an alphabetic character and the line screen 
treatment section 35, the photograph screen treatment section 36, and the graphics screen 
treatment section 37 to the screen treatment section 24 for convenience, a screen parameter is 
changed and these can be realized with the same screen treatment means. Moreover, the same 
is said of an alphabetic character and the **** converter 31, the photograph color converter 33, 
and the graphic color converter 34, a transform coefficient may be changed according to an 
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attribute, and the configuration for the same color conversion may be shared. 
[0027] Drawing 4 is the block diagram showing an example of processing to the segment in the 
image-processing section. As for 41, the maximum color judging section and 42 are the structure 
judging sections among drawing. The raster image of the object whose attributes developed in 
the rasterization processing section 22 are an alphabetic character and a line is inputted into the 
alphabetic character and the **** converter 31 of a color and the gradation amendment 
processing section 23 as a picture signal of for example, a RGB color space. And in an alphabetic 
character and the **** converter 31, amendment processing suitable for an alphabetic 
character, a segment, etc. is performed, and it changes into the picture signal of the color space 
which consists of a color-material color used in the printer engine sections 25, such as a YMCK 
color space, further, for example. The picture signal of for example, the changed YMCK color 
space is inputted into the maximum color judging section 41 of the judgment section 32. 
[0028] Especially in the maximum color judging section 41, the color which should avoid 
disappearance is specified as the maximum color from from at the time of screen treatment 
among the colors of each color material used in order to reproduce the color of a segment. 
Although interference with a screen and a segment may generate which color-material color, it 
can demonstrate the effect by avoiding disappearance about a most conspicuous color. As the 
.maximum color, when color-material, colors are four.colors ofOf, M, C, and K,-for example, it. car> 
consider as the color (either of the YMCK(s)) of the largest value among the values of Y, M, C, 
and K of a segment. For example, (Y, M, C, K), if it is the blue segment of = (0, 30, 20, 0), M 
(Magenta) color is specified as the maximum color as the maximum color. In addition, in the case 
of the specification of the maximum color, it is good to give priority to other colors over Y 
(yellow) color. Y color cannot be conspicuous easily, even if a value is large, and a result with 
more desirable avoiding disappearance of other colors may be obtained. 
[0029] The structure judging section 42 specifies the drawing direction of a segment while 
checking that they are the alphabetic character and the line attribute from reception and the 
received attribute signal about reception and. the attribute signal further outputted from the 
rasterization processing section 22 in the information on the maximum color similarly specified in 
the maximum color judging section 41. while receiving the picture signal of the YMCK color space 
outputted from the alphabetic character and the **** converter 31 through the maximum color ' 
judging section 41. Here, when an attribute is a line, a screen parameter is controlled so that 
screen treatment of the maximum color is performed according to the maximum color thought to 
be the drawing direction of the segment from the maximum color judging section 41 at a different 
screen angle from the drawing direction of a segment in the screen treatment section 24. Or at 
the time of the predetermined directions, such as a direction where the drawing direction of a 
segment tends to disappear, for example, a screen parameter is controlled so that screen 
treatment of the maximum color is performed at a different screen angle from the screen angle 
to the segment of other drawing directions. 

[0030] As mentioned above, if the drawing direction of a screen angle and a segment is near, a 
possibility that a segment will disappear at the time of screen treatment will become high. If it 
disappears especially about the maximum color, the segment itself will disappear, or the 
nonconformity of reappearing by color which is drawn only by other colors and is completely 
different is generated. Therefore, a screen parameter is controlled so that the screen angle in 
the maximum color differs from the drawing direction of a segment in the screen treatment 
performed in an alphabetic character and the line screen treatment section 35 according to the 
drawing direction of the maximum color and a segment. Or when a segment is drawn in the 
direction which is easy to disappear, said screen parameter is controlled so that screen 
treatment of the maximum color is performed at a different screen angle from the screen angle 
to the segment of other drawing directions in the screen treatment performed in an alphabetic 
character and the line screen treatment section 35. The structure judging section 42 is 
outputting the screen parameter flag to an alphabetic character and the line screen treatment 
section 35 for control of this screen parameter. In addition, when an attribute is an alphabetic 
character, that is told to an alphabetic character and the line screen treatment section 35 with a 
screen parameter flag, without performing such a judgment so that screen treatment to an 
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alphabetic character may be performed. When an alphabetic character and the line screen 
treatment section 35 use the rotation screen especially, a screen angle changes with each 
color-material colors. Therefore, about the maximum color received from the maximum color 
judging section 41, the screen parameter is controlled so that the screen angle differs from the 
drawing direction of a segment. 

[0031] In addition, when a possibility of disappearing by screen treatment as mentioned above is 
high, the case where a segment is thin, and the case where a color is light are mentioned 
[ ****** ]. Therefore, it can consider as the object which controls the screen parameter which 
changes the above screen angles, for example from an attribute signal about a segment with the 
width of face of a segment thinner than predetermined width of face. Moreover, it can consider 
as the object which controls the screen parameter which changes the above screen angles, for 
example about a segment with the concentration of a segment thinner than predetermined 
concentration. Of course, it is also possible to combine these conditions. 
[0032] In an alphabetic character and the line screen treatment section 35, while receiving a 
picture signal through the structure judging section 42, the screen parameter flag similarly sent 
from the structure judging section 42 is received. And according to control by the screen 
parameter flag, either of the screen parameters of a different screen angle is chosen, and screen 
^treatment is performed and outputted .to.a picture signal. Drawing 4 shows two -kinds, a 
POJISUKURIN parameter and a NEGASUKURIN parameter, as a screen parameter chosen, and 
shows as what chooses either. Of course, three or more kinds of screen parameters may exist 
selectable. 

[0033] Drawing 5 is explanatory drawing of an example of a screen parameter. Since a screen 
angle is changed, a parameter which serves as a screen angle which has a mirror image relation 
mutually can be set up. In drawing 5 , the thick wire shows the screen angle about two different 
screen parameters. In the example of the screen parameter shown in drawing 5 (A), it has set up 
so that the screen angle of Y, G, M, and K may become 150 degrees, 120 degrees, 60 degrees, 
and 30 degrees, respectively. Moreover, in the example of the screen parameter shown in 
- drawing 5 (B), the screen angle shown in drawing 5 (A) and the screen angle which has a mirror 
image relation are set up. That is, the screen parameter is set up so that the screen angle of Y, 
C, M, and K may become 30 degrees, 60 degrees, 120 degrees, and 150 degrees, respectively. 
[0034] When the segment drawn in the direction near the screen angle in one screen parameter 
by changing and using such a screen parameter exists, the drawing direction and screen angle of 
a segment can be changed by using the screen parameter of another side. Moreover, the screen 
parameter a screen angle has a mirror image relation can be set up easily. 

[0035] Here, the screen parameter of the screen angle which shows the screen parameter of the 
screen angle shown in drawing 5 (A) to a POJISUKURIN parameter, a call, and drawing 5 (B) is 
called a NEGASUKURIN parameter, and is shown in drawing 4 . In addition, the screen angle to 
each color shown in drawingj? is an example, and it is possible to set it as arbitration. Of course, 
what is necessary is not to be restricted to a screen parameter a screen angle has a mirror 
image relation mutually, as shown in drawing 5 , and just to prepare the group of the screen 
parameter of arbitration with which screen angles differ selectable. 

[0036] The selectable above screen parameters for performing screen treatment to a segment in 
an alphabetic character and the line screen treatment section 35 are the same resolution and 
the same number of lines, and are good in it being what has a different screen angle. By this, a 
big concentration change etc. does not occur but deterioration of image quality can be 
prevented. 

[0037] In addition, although the structure judging section 42 is controlling the screen parameter 
used in an alphabetic character and the line screen treatment section 35 with a screen 
parameter flag by the above-mentioned example, the screen parameter itself used not only in 
this but in an alphabetic character and the line screen treatment section 35 may be transmitted 
from the structure judging section 42, and a screen parameter may be controlled. 
[0038] Drawin g 6 is a flow chart which shows an example of the actuation in a color, the 
gradation amendment processing section, and the screen treatment section. In S51, a color and 
the gradation amendment processing section 23 judge first the signal of the attribute outputted 
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from the rasterization processing section 22. As a signal of the attribute outputted from the 
raster processing section 22 here, they shall be four kinds, an alphabetic character, a line, a 
photograph, and graphics. When the signal of an attribute is a photograph, in S52, by the 
photograph color converter 33, color conversion for photographs and processing of color 
correction are performed, and the screen treatment section 24 performs screen treatment using 
the screen parameter for photographs in S53. Similarly, when the signals of an attribute are 
graphics, in S54, by the graphics color converter 34, color conversion for graphics and 
processing of color correction are performed, and the screen treatment section 24 performs 
screen treatment using the screen parameter for graphics in S55. 

[0039] When the signals of an attribute are an alphabetic character and a line, after performing 
an alphabetic character, color conversion for segments, and processing of color correction by 
the alphabetic character and the **** converter 31 in S56, if an attribute judges an alphabetic 
character or a line and it is an alphabetic character in S57, in S58, screen treatment will be 
performed using the screen parameter for alphabetic characters in the screen treatment section 
24. 

[0040] Moreover, when an attribute is a line, in S59, the color (the maximum color) which has the 
greatest value among the color-material colors which constitute the color of a segment is 
acquired in the maximum color judging section 41 . For example, if color-material colors, are Y, M, 
C, and K, it will become one of the colors. At this time, priority can be given to other colors over 
Y color which is seldom conspicuous even if a value is large, and it can also consider as the 
maximum color. For example, only in the case of Y component, Y is made into the maximum 
color, and when other color components are contained more than predetermined above the 
secondary color, even if Y is maximum, the maximum color can be chosen from other colors. 
[0041] Next, in S60, the structure judging section 42 judges whether a screen angle is changed 
from the maximum color and the drawing direction of a segment which were acquired by S59, 
and it sets up a screen parameter flag so that screen treatment may be performed by the 
suitable screen angle. And in S61, 24 chooses a screen parameter with the set-up screen 
parameter flag in the screen treatment sectionS60, and screen treatment for lines is performed. 
[0042] Drawing 7 is explanatory drawing of an example of the setting-out method of the screen 
parameter in the structure judging section. The setting-out method in the case of setting up a 
screen angle is indicated [ of the segment ] from drawing to be the maximum color acquired in 
the maximum color judging section 41, in the example shown in drawing 7 , the "positive" of the 
column of a screen parameter shows the case where the POJISUKURIN parameter shown in 
dr awing 5 (A) is chosen, and the "negative" shows in it the case where the NEGASUKURIN 
parameter shown in drawin g 5 (B) is chosen. For example, when M color is acquired as the 
maximum color in the maximum color judging section 41, if a POJISUKURIN parameter as shown 
in drawing 5 (A) is used when the drawing direction of a segment is an upward slant to the right, 
a screen angle and the drawing direction will become near. Therefore, it is possible that the 
component of M color disappears among segments. Since M color is the maximum color, if this 
color component disappears, a segment will almost disappear, or a difference of a big color will 
generate it. A NEGASUKURIN parameter is chosen in order to prevent this. By this, as shown in 
d rawi ng 5 (B), since it becomes 120 degrees and the lower right serves as **, even if the screen 
angle of M color performs screen treatment by the screen treatment section 24, disappearance 
of a segment does not occur and it can reproduce a segment good. Since a screen angle and the 
drawing direction become near with the NEGASUKURIN parameter shown in drawing 5 (B) when 
the drawing direction of a segment is a left riser at reverse, disappearance of the segment in the 
maximum color is prevented using the POJISUKURIN parameter shown in d rawin g 5 (A). The 
same is said of other maximum ********. 

[0043] Thus, from drawing, a screen parameter can be set [ the maximum color and / of a 
segment ] up so that a segment may not disappear. Disappearance of the segment by 
interference with the segment and screen treatment which draw is avoidable with this. Moreover, 
good color reproduction can be realized, without a gap occurring in the abrupt change and 
change location of a gradation rendering by using it at this time, changing the screen of the same 
screen ruling. Furthermore, since the change is unnecessary about various kinds of processings, 
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such as color conversion, gamma correction processing, etc. in a color and the gradation 
amendment processing section 23, cost can be reduced and lowering of performance can be 
controlled. In addition, although a screen angle and the drawing direction of a segment may 
become near except the maximum color, effect is small rather than the maximum color 
disappears. 

[0044] Either which needs to perform selection of a screen parameter as shown in drawing 7 to 
no segments, for example, is beforehand shown in drawing 5 is chosen, and when the width of 
face of a segment is below concentration predetermined [ predetermined ] in the case of the 
selling price, or the color of a segment, it can constitute so that selection as shown in drawing 7 
may be performed. For example, the width of face of a segment can make the segment of 0.25 or 
less points applicable [ of a screen parameter ] to selection. 

[0045] Moreover, a selectable screen parameter can prepare the screen parameter with which 
screen treatment by the screen angle which angles other than the angle at which a segment 
disappears besides the mirror image relation shown in drawing 5 were made to rotate is 
performed. For example, 90 degrees or the screen angle rotated 270 degrees may be adopted. A 
screen configuration can apply various screen configurations, such as a dot screen besides the 
line screen which is arbitrary and is easy to control a screen angle. 

y[0Q46] Drawin g 8 is the block diagram showing an example of a. host computer including one : ^ 
gestalt of operation of the image processing system of this invention. The sign in drawing is the 
same as that of drawing 1 and drawing 2 , and the overlapping explanation is omitted. This 
example shows the example which built the image processing system of this invention into the 
driver 1 2 of a host computer 1 . 

[0047] The manuscript drawn up with application 1 1 is transmitted to a driver 12, when the 
image formation to a record-medium-ed top is needed. If a manuscript is transmitted to a driver 
12, a driver 12 will perform various processings for forming an image by the printer 2. As a part 
of the processing, rasterizing processing in the rasterization processing section 22, color 
transform processing in a color and the gradation -amendment processing section 23, gradation 
amendment processing, the screen treatment in the screen treatment section 24, etc. are 
performed in the image-processing section 21. In such processing, the maximum color is 
acquired about a segment as mentioned above, a screen parameter is controlled from the 
maximum color and drawing direction of a segment, and screen treatment is performed at a 
different screen angle from the drawing direction of a segment in the screen treatment section 
24. Thus, the image with which screen treatment was performed is transmitted to a printer 2. 
[0048] Raster data will be transmitted to a printer 2 from a host computer 1 at the case of this 
configuration. Although it may transmit through a network 3 as shown in drawin g 1 , of course, 
probably, especially in a configuration which a host computer 1 and a printer 2 link directly with a 
cable, for example using various kinds of parallel interfaces and serial interface, it will be 
effective. 

[0049] In drawin g 2 , the whole image-processing section 21 was formed in the printer 2 side, 
and it prepared in the driver 12 of a host computer 1 in drawing 8 . Not only these examples but 
the configuration of forming a part of image-processing section 21 in the driver 12 of a host 
computer 1, and preparing other portions in a printer 2 is possible for this invention. For example, 
it is also possible to form the screen treatment section 24 even for a color and the gradation 
amendment processing section 23 in a printer 2 at a driver 1 2. In this case, what is necessary is 
just to transmit to a printer 2 from a host computer 1 also about a screen parameter flag or the 
attribute signal of an image. 

[0050] Furthermore, the image-processing section 21 is formed in the server in which it was 
prepared on the network 3, and an image processing is requested to a server, and after a host 
computer 1 performs the above image processings in a server, it can also be constituted so that 
an image may be transmitted to a printer 2. Even if a network 3 is not only LAN etc. but the 
Internet, it is easy to be natural [ a network ]. 

[0051] In each above-mentioned example, although reference is not made especially about the 
unit which changes the screen parameter by the screen parameter flag, it can change for every 
object, for example. However, by the printer of low cost, if the screen parameter for every object 
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is changed, a processing load may increase, or a tone reproduction may be influenced. Therefore, 
a screen parameter can also be changed, for example in predetermined units, such as 1 job unit 
and a 1-page unit. In this case, the case where two or more line objects exist in that unit is 
assumed. In such a case, it is possible to take statistics based on the drawing direction and the 
maximum color of a segment, and to set up a screen parameter flag from the statistic. What is 
necessary is just to control the screen parameter to be used, taking into consideration various 
elements [, such as performing weighting according to how being conspicuous, or performing 
weighting according to the danger of disappearance ], such as length, concentration, etc. at this 
time, for example, a segment. 

[0052] Drawing 9 is explanatory drawing of an example of a storage which stored the computer 
program in the case of performing processing performed in the image processing system of this 
invention by the computer program, the inside of drawing, and 101 — a program and 102 — a 
computer and 111 — for a magnetic disk and 1 14, as for optical-magnetic disc equipment and 
122, memory and 121 are [ a magneto-optic disk and 1 12 / an optical disk and 1 13 / an optical 
disk unit and 1 23 ] magnetic disk drives. 

[0053] Processing currently performed in the image-processing section 21 at least in each 
above-mentioned example can be realized also by the program 101 which can be executed by 
..computer. In that case, the data_which the program 1.01 and its program use can also be * . , , 
memorized to the storage which a computer can read. To the reader with which the hardware 
resources of a computer are equipped, according to the content of description of a program, a 
storage causes the change condition of energy, such as MAG, light, and electrical and electric 
equipment, and can transmit the content of description of a program to a reader in the form of 
the signal corresponding to it. For example, they are a magneto-optic disk 1 1 1, an optical disk 
1 1 2, a magnetic disk 113, and memory 1 14 grade. Of course, these storages are not restricted to 
a portable mold. 

[0054] By storing the program 101 in these storages, for example, equipping with these storages 
the optical-magnetic disc equipment 121 of a computer 102, an optical disk unit 122, a magnetic 
disk drive 123, or the memory slot that is not illustrated, a program 101 can be read from a 
computer and processing in the above image-processing sections 21 can be performed. Or the 
computer 102 is beforehand equipped with the storage, for example, a program 101 may be 
transmitted to a computer 102 through a network (LAN and the Internet are included) 
communication path, and a storage may be made to store and execute a program 101. Of course, 
when the function of an image processing system is divided into a host computer 1 and a printer 
2 as mentioned above, it is stored in another storage for every processing performed in each 
equipment, and you may constitute so that each equipment may be loaded and it may function 
as a whole. 
[0055] 

[Effect of the Invention] According to this invention, about the maximum color of the color- 
material colors which constitute a segment, a screen parameter is controlled and screen 
treatment is performed so that screen treatment may be performed at a different screen angle 
from the drawing direction of a segment, so that clearly from the above explanation. Or when the 
drawing direction of a segment is the predetermined direction, a screen parameter is controlled 
and screen treatment is performed so that screen treatment of the maximum color may be 
performed at a different screen angle from the screen angle to the segment of other drawing 
directions. Disappearance of the segment by the drawing direction of a segment and interference 
of a screen angle especially a thin line, or a light-colored line is avoidable with this. A difference 
of a big color can be prevented by avoiding disappearance of a segment about the maximum 
color with it. Moreover, also when using which screen angle, by considering as the same screen 
ruling, tone-reproduction ability becomes uniform and can suppress generating of a rapid 
concentration gap etc. Furthermore, since a screen parameter is changed in order to prevent 
disappearance of a segment, it is not necessary to change about a color and a gradation 
amendment parameter, it becomes unnecessary to hold many parameters, such as huge color 
conversion and UCR, in memory, and memory cost is reduced, and it is effective in a good image 
quality rendering being attained, without performing large-scale object separation, and color 
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correction and screen treatment. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing an example of an image formation system 
including one gestalt of operation of the image formation equipment of this invention. 
[Drawing 2] It is the block diagram showing an example of image formation equipment including 
one gestalt of operation of the image processing system of this invention. 
[Drawing 3] It is the block diagram showing an example of the image-processing section. 
[Drawing 4] It is the block diagram showing an example of processing to the segment in the 
image-processing section. 

[Drawing 5] It is explanatory drawing of an example of a screen parameter. 

[Drawing 6] It is the flow chart which shows an example of the actuation in a color, the gradation 
amendment processing section, and the screen treatment section. 

[Drawing 7] It is explanatory drawing of an example of the setting-out method of the screen 
parameter in the structure judging section. 

[Drawing 8] It is the block diagram showing an example of a host computer including one gestalt 
of operation of the image processing system of this invention. 

[ Drawing 9] It is explanatory drawing of an example of a storage which stored the computer 
program in the case of performing processing performed in the image processing system of this 
invention by the computer program. 
[Description of Notations] 

1 [ — Application, ] — A host computer, 2 — A printer, 3 — A network, 11 12 [ — A color and 
the gradation amendment processing section, ] — A driver, 21 — The image-processing section, 
22 — The rasterization processing section, 23 24 — The screen treatment section, 25 — The 
printer engine section, 26 — Laser actuator, 27 [ — Photograph color converter, ] — The 
marking section, 31 — An alphabetic character and a **** converter, 32 — The judgment 
section, 33 34 — A graphics color converter, 35 — An alphabetic character and the line screen 
treatment section, 36 — The photograph screen treatment section, 37 — Graphics screen 
treatment section, 41 [ — A computer, 111 / — A magneto-optic disk, 112/ — An optical disk, 
113 / — A magnetic disk, 114/ — Memory, 121 / — Optical-magnetic disc equipment, 122 / — 
An optical disk unit, 123 / — Magnetic disk drive. ] — The maximum color judging section, 42 — 
The structure judging section, 101 — A program, 102 



[Translation done.] 
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